Abstract: An increase in competition power provides more profitability by affecting the amount of production and export. By the increase in technology, innovation and R&D investments in recent ages in the world, high technology industries became even more important for competitive power. In this study, two analyses covering the data from 1995 to 2015 have been considered. In the first analysis, the competitiveness of the high-tech and low-tech sectors has been compared by using RCA index for selected countries. In the second analysis, the relationship between competition power and growth, total factor productivity and R&D expenditures have been analyzed by using GMM.
Introduction
There are two sources of economic growth: the first is the increase in the stock of production factors, and the other is the technological development. Although production factors such as labour and capital are increasing, technology is also advancing rapidly. Data for industrial production are categorised into four levels of technological development: high technology and low technology. Two technology groups are identified at the bottom of R&D intensity of economic activities such as R&D expenditure on value added (Jaegers et.al, 2013) .
High technology includes the most advanced technology available and the latest technology. High-tech products not only new but also previously unconsidered products-offer technological solutions to customers' problems (Atmer and Thagesson, 2005:31) . High-tech commodities are extremely diverse regarding their qualities and usability. Grouped by technological complexity at varying degrees, high-tech commodity companies need to utilise other basic skills and key competencies when designing, manufacturing and selling. They also cater to varied customers according to their purchasing and use conditions. The markets for high-tech products are the most dynamic emerging markets in the world, and their growth is mainly based on the development of information and technology (Wiechoczek, 2016:80-81) . The high-tech category comprises the production of chemicals, general and specific aim machines, motor devices, computing machines, pharmacological products and electronic equipment (Liu and Daly, 2011:17) .
Low-tech, traditional companies, are at the heart of the established system, which can be invested in through well-recognized market channels. Low-tech companies incur fewer costs for R&D, but their fixed costs are higher than those in the high technology sector because although their product features require a minimum level of technology development, they require more expensive raw materials compared to those of the high-tech sector (Atmer and Thagesson, 2005:32) . Low technology category contains production of leather and related products, food, rubber, plastic, wearing apparel, wooden, sheet and sheet product, furniture, printing and recording, refined petroleum, beverages, tobacco textiles coke and coke (Liu and Daly, 2011:17) .
In the literature, many studies have shown that the biggest increase in real income per capita in industrialized countries is due to technological improvement. Know-how in technologically condensed activities is more important for economic growth. It is, therefore, each country should specialise in exports of high-tech goods.
High-tech exports contain all products with high investigation and development condensed, like medical products, computing machines, software, scholarly materials, electronic and other electrical equipment and components (Gani, 2009:31) . Expertness in these high-tech goods is used to catch technology consistency of exports (Srholec, 2005:1) . High-tech industries are major sources of employment growth, profit, and innovation in both products and processes (Kask and Sieber, 2002:16) . Connolly (2003) emphasised the significance of imports in the transmission of technology. It is notably greater for developing countries than for advanced countries because third world countries are not very integrated with advanced nations. Furthermore, high-tech imports from advanced countries have a favourable impact on interior innovation and imitation. In addition, it has caused an increase in GDP growth by higher quality monetary fund goods are used in interior production. Gani (2009) has noted that to provide a strong witness of the favorable impact of high-tech exports on per capita growth in countries with higher degrees of technological progress.
The advance of the industry sector raises productivity, and the growth of the manufacturing industry can be possible only through export, which is why Kaldor (1968) considered the manufacturing industry to be growth's engine. Kaldor's Growth Laws are four laws relating to the causation of economic growth. First, an increase in the growth rate in the manufacturing sector brings about an increase in the growth rate in GDP. Second, the increased growth rate in manufacturing output causes an increase in the growth rate in labour productivity in the manufacturing sector, which causes increasing returns to scale. Third, demand in the agricultural sector determines the growth of manufacturing output in the early steps of development and exports in the later steps. Fourth, the increased growth rate in exports and output causes economic growth in the long term (Blecker, 2009, pp. 4-5) .
According to Lucas (1988) , countries can be grouped into two categories. The first group of countries produces high-tech goods, whereas the second group of countries focuses on lowtech goods. Lucas emphasized that the ratio between the human capital rate and substitutability rate of high-tech goods is statistically significant and higher than that of lowtech goods. The effect of the export of high-tech goods on growth will be more significant than the effect of the export of low-tech goods. Therefore, Lucas claimed that countries should specialize in exporting high-tech goods.
Chakrabarti (1991) emphasized that technology is a keystone in competitiveness. Technological development and growth play crucial roles in determining the competitiveness of the world marketplace. Cuaresma and Wörz (2005) (2004) studies showed that the R&D elasticities of high-tech firms differ from those of other firms by analyzing different countries' firms within different periods. According to the results of the studies, the R&D elasticity of the high-tech sector is highest. As regards to the result of Verspagen's (1995) study of 15 manufacturing sectors in nine OECD countries, R&D has a positive and important impact on productivity in high-tech industries. Kafourous (2005) found similar results for UK manufacturing sectors. An R&D investment has a positive effect on high-tech sectors but no impact on low-tech sectors.
Because of the reasons above, the dynamic relationship between Competition Power, Total Factor Productivity, Growth, and Research and Development R&D expenditure has been analyzed in this study. In this scope, two models were used to compare differences between low-tech-and high-tech-intensive sectors. The models have been estimated using yearly data from 1995 to 2015 for 16 selected countries. To compare the differences between and the impact of the variables, the analysis has been constituted into two stages. At the first stage of the analysis, the competition power was calculated by us according to the revealed comparative advantage (RCA) method. At the second stage of the analysis, we used the generalised method of moments (GMM). In the models, competition powers, which we calculated according to the RCA method, are the dependent variables. The other variables are GDP, R&D expenditure, and total factor productivity (TFP).
Data and Empirical Analysis
The data included in the study cover the 1995-2015 annual series of the selected 15 OECD (Turkey, India, Korea, Japan, China, Germany, Belgium, Poland, Hungary, France, Austria, UK, Israel, Finland and Canada) countries. The relationship between high-tech export competitiveness and low-tech export competitiveness, growth rate, and productivity has been tested through the GMM. Within this scope, two different models have been created. Whereas the dependent variable in the first model is the high-technology exports' competitive power index, the second model is the low-technology exports' Competitive Power Index. In both models, the independent variables have been determined as National Income (GDP in 2005 U.S. dollars), R&D Expenditures, and TFP. We calculated the competition power indices, which are dependent variables, according to the RCA method. We derived the GDP and R&D from the World Bank and the TFP, which is used as a productivity indicator, from the Conference Board Total Economy Database. We used logarithmic variables in the study. Model 1 is expressed as: 
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We used two steps to analyse the relationship between competition power, growth rate, R&D expenditure, and TFP. For the first step, we calculated the RCA index according to BelaBalassa. With this index, during the second step of the analysis, the relationship between the competition powers of high-technology-and low-technology-intensive sectors and GDP, TFP, and R&D was analysed using the generalised method of moments.
RCA Analysis
The RCA approach was developed and used by Balassa (1965) . In this approach, countries are examined to determine the relative export performance of certain products. Developed by Balassa, this index is formulated as follows:
Where Xij determines the exports goods j of country i, Xit is total exports of country i, Xwj is goods j exports of other countries, and Xwt determines the total exports of other countries. If the value of the index is more than one, it means that the country has a superiority in the field; if it is small, it means that the country lacks competitiveness in the production of that good. However, if the value of the index is less than one, the country has less competitiveness in the production of that product than others in the field. An index value of more than one means that the country has the advantage of the area covered, and RCA < 1 ⇒ the competitiveness of the country in j good has a comparative disadvantage; RCA > 1 ⇒ competitiveness of the country in j good has comparative advantage; RCA= 0 ⇒ country does not have j good exports. 
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The countries that hold the most important advantages in high-tech sectors are Japan, Korea, China, and Germany. These countries have a comparative advantage over other countries in both high-and low-technology sectors. Although Turkey and India, which are developing countries, concentrate on low technology, Korea seems to have a significant advantage against Turkey and India in both sectors. Although the export power of Japan declined over time in both areas, the powers of China, Germany, India, and Korea increased relative to all the countries evaluated. In Turkey, the competition power of high technology increased at a low rate over the period, whereas the competitiveness of the country's low-technology exports has increased, except the last two years. According to this result, Korea and Japan have more competition power in high-tech sectors than Turkey and India do. Among the countries, Turkey has the least competition power. Turkey's RCA index was 0.22 in 1995; in 2015, its RCA index was 0.38. Therefore, Turkey has no comparative advantage in the high-tech sector. However, in Germany and Japan, the RCA indexes were as follows, respectively: in 1995, 0.935 and 1.36 and 2015, 0.955 and 0.932. Even though each country's RCA index decreased in 2015, some countries still had comparative advantages against the other countries. 
If the error term is heteroscedastic, a two-stage GMM estimator is more appropriate than the one-stage. In the first step of the two-stage estimation, the error terms are assumed to be homoscedastic to time with independent and explanatory variables. The two-stage GMM is formulated as follows:
This GMM estimator does not require knowledge of the first stage; in other words, its and distributions. GMM analysis is popular because it does not produce problems of autocorrelation and heteroscedasticity. The analysis results obtained within the scope of the study are given in Table 2 . *,**,*** are refer that probability respectively; %10, %5, %1
After obtaining and evaluating the results, we tested the validity of instrumental variables for all models. According to this testing's results, J-statistics implies that the instrumental variables are significant and the null hypothesis is accepted.
According to the results in Model 1, there is a positive and significant relationship between the competitiveness, productivity, growth rate, and R&D expenditures of the sectors with advanced technology. Considering the statistically meaningful results, a 1% increase in TFP increases competitive power by 0.003%. Similarly, a 1% increase in R&D and growth create a 0.04% increase in competition power.
Considering the statistical results of Model 2, there is a positive and significant relationship between the competitiveness, growth, and productivity of low-tech-intensive sectors, but there is no significant relationship between R&D expenditures and competitiveness. Accordingly, a 1% increase in TFP brings a 0.006% increase in competition power and an increase of 1% in growth leads to a 0.004% increase in competition power. The level of significance of the variables in Model 1 shows that the relation between high-tech competition power, growth, productivity, and R&D expenditure is higher than those of the low-tech sectors. Additionally, growth, productivity, and R&D expenditures impact high-tech competition power more significantly than low-tech competition power. The results of our R&D expenditure analysis are consistent with the results of the studies of Kafourous (2005) , Verspagen (1995) , Harhoff (1998), and Tsai and Wang (2004) .
